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(57) Abstract: 



PURPOSE: A method for forming a solder bump 
improving UBM(Under Bump Metallurgy) undercut is 
provided to improve the reliability of a bump by 
maximizing a contact area between a UBM and a solder 
bump or a UBM and a buffer layer. 




CONSTITUTION: A UBM(38a,38b) is formed on a 
semiconductor chip(30) and a chip pad(32). A 
photoresist pattern is formed on the UBM(38a,38b). A 
solder bump(40) is formed on the UBM(38a,38b) 
exposed through the photoresist pattern. The photoresist 
pattern is removed. An intermetallic compound layer(44) 
is formed on a boundary between the solder bump(40) 
and the UBM(38a,38b) by heating the solder bump(40). 
The UBM(38a,38b) is etched by using the intermetallic 
compound layer(44) as a mask. A reflow process for the 
solder bump(40) is performed. 
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(54) SUIfl eiCH^lS 3Hfi» *H gnoj g^g 



^ l^g ^CH SH£J g£ ^SOII S» 2£^AH, BIM^¥oM S°| ^CH 0^3^ ^d|2Je ±|2|8hfc § 

Bjpl^Sj gn 2CH3j0l &oll\\ B«8K)i ^dl^if S^S^OI =j H2j £!3S0I 61- 

Sfc SHIS SOI &?l OH SOU, ^ I^S8 01 ■ 6Hg8PI 9\6\0\ SbllgJ ±J2* 2 Oil ^CH2J §§§MP I^B 

^xnai §§i sitssi-oi sH2f suihsi ^ii e oil s^y &bs §1 sgsm oie d^hs oismoi sbism ^ 

2|SSSM) ^UlgjUj- ^CH SH^ s^g- 4, oi-q CH 51 CHI OS S§I S±SB 4^ ^CH gH 



£ 1a2f £ Ibte SSIPIftOII OJS ^CH SHHj g£ 8tBl UEHJIfc 9BE0ICK 

£ 2a UiXI £ 2d^ S UB°| 5£flH 6!AI Oil 01! 0}B ^LH |g H JSi UEfLH^ SaSEOICh 

£ 38 ttCH £«U|0I| mm §§§ UEHH^r 33IH0ICK 
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E 4a LH XI E 4cfe B &S2| ^A| Oil Oil (HE ^CH S°°J SSI UEIIU^ BeSEOID. 



(ES2J ¥^0il CH» ¥^2J 

10, 30, 50: ysxll S (semiconductor chip) 

12, 32. 52: £J HUE (chip pad) 

14, 34: M^QJ (passivation layer) 

16, 36: (buffer layer) 

18, 38, 56: SOI a 1 (UBM; under bump metallurgy) 

20, 40, 60: ^CH g° (solder bump) 

42, 58: HH£j (photoresist pattern) 

44: aj-tJ-^S (IMC; i ntermetal I ic compound layer) 

62: <M-af°| (oxide layer) 



mssi m*} 



mgOl ^d/£r Dim at J SOtSI BEHJIHt 
s ggo u_y^ m ^j^oj *}*Q\\ ^sy 5ho^ AH ( MQ ^|*jo^±= y E « £1011 dot m& asoii 

»E»I ^X r 2| USE*}, sS^sl ^ All Oil ^E£|| S 2j ^£JH S HUE (chip 

pad)2J MS (pitch) SEff CH^ OIAH6HXII2 HQ. &E8 £J£ S HUES «8K)1 2J¥2j Cr^ fi^2} S9|5|21 
tQ| . 01 S^r S^S HI38PI ¥]6r01 ffle}2!£S 2}0|CH ^S(wire bonding) JI^OI Ahg^DK HHU. 01 All nHE El 
xl CHI AH }|^2J 2fOIOi }|^M SjgSPPJ S&Sm. 01 All & HUE. El»£ e!6rOI 2J-0I OS iOi§ (sagging)om 2} 

01 CH B&Kshort) g°| gXIDf BHfltt ^ 9JiD\ MSOIQ. CH^OI, 52^ ^ H£!s HIS 21 SfiOII 0>£r 

HHE2J §S §:>rori= &l£ , oi^ie^ SCI ^8 24:01 e^SH OMSOII, 2IE2I 2101 CH 3l^g B 

311 Oil 0| = >il Sj&CJ. WE}M, 01 CHI CMS CHSfSS/H AHM§ £U}|^2i S(flip chip) Efe £i AIS(DCA: 

direct chip attach) SOI CH^£I2 2iO. 

§ ^£1X1 21 rz bF2f &0I, §i £J PIs^ S HUE Oil ^CH ^H(solder bump)M g£6HQ SHI eorOI SI br^ ^1 Eh 
Oil tfS8ffe agi tteQ. 01 m& S ^ I ^ CHI AH 3h§ §fig| g§ §2J 8fUfc ^LH gn°J IS SSOICf. 81 » 3 
Hp £JH^r ^(evaporation) SEfcr a SHE^(elect roplat ing)CHI 2\B\0\ SgS^QI. S*r SSS bl JH^ g§0l 

yBB BH, nHE HI xl^h ^OiM 3? 5|8»bQI 2ia. D}£J/H. i*XH2J ^Allte 26HES0II 2]or0i IS 

8*fe 20ID. 
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irCH SH2f m DHE AIOIOIIS ±m °-b|g!!(UBM; under bump metal lurgy)0| ISSlfe 201 SBJSIOID. ^bl^g- §33 
os QS?51 0\mH 21201. 2*2t adhesion layer). Sf6f 3 XIS(di f fusion barrier), id fflSS(solder- 

wettable layer) §°| 019 31^8 4=S8SD. ??blg!j31 ftCH §51 SSsfb »SJ0|| CDS SeD3ISr£ DB? D§18UI3, 

□i3H°j sums noim a esoii s*ra2 a nun snsi ^his s^oii $ch sh§ gget ^ men asi Dfias 
Aigshoi sbiss 

°b|g) Ai2v »igog fe >)ai &i2|(dry etching)I!f ^3 32|(wet etching)g 2^ ^§11 4= SID. 35HU. 23 
2| 3¥ BHOII £3s 2im 4= SlU. 33 3^21 »»a (EHSOII W4d (mushroom) S EH2| §^ BH 0IBH2I SHI 

SU8 &SSI 32|8Pi 01§D. 01 £16! 01 S? l°S SblS ^2{0||fe 23 i!21SD ^3 32101 OIS9SQI. ^3 

32121 S^OIIfe §33 ^3 OH SOII *?dl8S2| £HD?l(undercut)S niBF 4 SiD. CH^D. Sblgyg- D§?5§ 0l¥:Q 
2131 MS Oil. °-blS 3¥§2| 8I¥S2| 321011 §SI 013 °-b|2!J 8h¥gOIIAHS CH S 3CH330I a 

D. 

E IS §aH3l^0ll COS #H S52| S3 338 UBUb BSESAH. °-b|gy PJCH3J0I SfSShte fe'ii BAfSlia SID 
. SE 1aft »3E»B. BEXII SI(1O)0llfe S IIHE(12)3| 8«g2, SI DH = (12)» 331 21 & UCHXI 330)1 Mfint(14)j» 

a*»(i6)oi suia(i8)s a dh = (12). es^(i4). ass(i6) aeon a» ssaoi. D8¥£08a. 18b) 

S OieO. a DH = (12) ¥52| SdlS(18) 3¥0IIS $CH 35(20)31 ISSQ. 

#CH 3H(20)B Oh^HS AfgSIOI °-b|gy(18)g 3218fS, E IbCHI £A|@ U\Si 1101 S?d|ffl( 18)21 2> S(18a, 18b)0ll 

fc ennsoi m^ma. 35(20) sh¥ $?dia(i8)oi n^mn 32121s S33 3ch3±oi si^smi aa, neie 

°-d|gy(18)j» 3H(20), ??dl?y( 18)21- &SS(16) AIO|2| g*^5|g SCHS3II 9D. 8dlS(18)j» 3H(20)2| S^S^ 
3£ S3S SH2| am ^01 Oil SSfS 01x1311 EISCH, §§2! £IM£^(ref low) I§§ ISEIfe 3H2I 

OIS 212121 3H0IIAH »£B8H= PJCH512I §E0)| COD 3§! SxlB 3UI31I SQ. SEff , #dl S( 18)21 &#S(16)2| 
35) H£S 3H2I fiBS* (shear strength)^ Ho|A|3|fe ^2IS SSil&D. 012} S^I§ 2^ S32) g£l^!, 

S3|5! iiggi »8fA|3|fe fiPJMOIOI. DOPI in a 31*21 ?l^§ §2| 8IU0ID. 

0121 Ifg fl§§ SH§8I?I S5H3|^OI ^g^81 XII 0603296 S Oil ?HA|£|0i SiD . 331 S£J13I*0II #blgj 

g ^SPI SOII iCH gHi §gA|3i ftCH SH2} ^blS2| TUB Oil SI&SSS S3Sm OIS 0IS8K)I SblS 

m ^^ma. nau. 01 ea^i^g §§a $ch ss^f ^bisiss s^fe 3 a ^xispi ^isi-oi gs Aioi2i ^bis 

3¥0II SCH S(dam)g SgSKHOf 8PI OH SOU. OlAfl Hl*|2| SH ^50||S 5J&8HI SHW *D Si §3813 HI 31 81 
fc ¥31 ggi 12£ 

ea. as S3sm pjn sma a 1 ^ sou mm gsi sgAisim, 01 oh ^pis a&isi oi^as ai 

01 ^bl^ig 32i8hfe geH3|^0l 0|5? = 81 HI5.902.686SCHI 3HAIEI01 SID. 01 geH3l*0ll IISS , §§ 6CH2I S24LH 

gi &II8I3I A8J0I ^CH g enroll gH SB Oil ^SfQ|g 13&D. 3£HD. ^SfatS ^CH SH2I S3 S3 OILIEI 

StilS(^8l. ¥£|g)2| 3¥0||E ^32131 ttH SOU, SI&SSS ^ ^bl^Jg 3^8131 ?I6HAHS 01 tim^i 

m ?t! HI3i8fe §301 HS8ID. 



codai, e ag2i ^bisa ia shsj g*a»§ g3iAi?i ^bisy 3D?i2i s&g aisis ^ sis men s 
H2i §3 sa§ Higsm» 8tS 5J 01 D . 

S g*g2| DM ^blS2t #D SH2| 3(10011 SHMQ 32?OI S StSgii §38H2 OIM DliBS 8^ 

01 ^bl^g A|2f»2SMj ob|S 6! CHS 2| ggfg 41^^81^X1 SIS 2J0ID. 

S ^g°| SE DS °-b|gy 321 SOII atJggg S3 SOU SICHAH #CH g Efe tfSJ^B SS A^g 
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olX\ an m£\ gSi B££f6HQXf ofb 20ICJ. 



01 en & ^^m 9\mo\, g ggg saigy ^ bji 2011 ^ch ^msj §§§aa s§§ ■ 

a a wot ^ch g^2i 3iiboii s^y stasss m&mn 01 s oissioj $?dis ^ b^iim aawt #ch a 

01 99011 o§a, bseai a ^boii sgs ckohsi g hhe 91 011 aw gn f ggst^i askm. (a) bexo a 
«¥0a a iihh 91011 ^uism §£Sri=r Bai»; (b) $?uia aoii sew nHes iS6fb e>iia; (c) ssot mss 

gSKH in^S ^dl£J ^ CHI 4CH g5I Sgoriir B3I2K (d) IIHSM Sl^Sfe B3l2f; (e) #£H *£R2\ §§g 

gsoiiAH #ch shoii ^hsi-oi #ch g52[ ^bigy AFoia ^iboii aeese a«s^ E+^ta; 

(f) SH,^#M 0^3S 3»01 ^b|£j^ A|2Wte B3I: a (g) ^CH gn S £|B£¥8tfe B3IS S»»Ch 

0I5K E^I S£8>0J S ^§2J ^AIOIIM SQ & Ail 8^1 ^S8[2If »CL £21 gMCH E0¥5b § 

£ 2i= S &S2J ^ At Oil Oil CLhS ^CH °o f SI UEfLHfe BBSOICL £ 2a§ S56^, ^E^l a 

(30)011*= a EHE(32):H ggSJIl, a HHH(32)S SI file UfflM a HBOil S^^(34)^f £^#(36)01 SSSa. £B 
Mlfc e*£EHI a(30)°i 381 S^OII DIoHAHB UEfLH&^U, S BtSOl ^8*te 3l^0K>]| & &^0|, &EMI a 

(30) #¥HO||fc O^H2| a IIHH(32)M0| 1 «S2. Cr^OH^J B*£H 3(30)01 8rU£| 911 01 IH (wafer )« ?«8Hl 

$1§8 XrS^ A^OICK OhSH, ?||0|ffl & EH Oil AH SSSjog SH(40P* g^afe: 5101 gB^OICH. 01 EE ^ 

I| 2] A^OICL a IIHH(32)^ Sf¥Dlte3 ItS 3^°S OI¥OUID1 , £h»Qt Sa^tOI MsSt(34)S gg&D^ 

^£ sr »aa a^oio. 

&g#(36)B S£|0|D|H(polyimide). Al-OI BS^B! (benzocyc lobutene; BCB) , »aB!S^A*B(polybenzoxazole; 

PBO), CHI^AI(epoxy) BJA 1= ^ SBfll g§! (polymer )S OI^CHXIDI, ^gjy. ^^oj ^j^s ffcK ^§§(36) 

° S^^oi A.ni 3§(spin coating) 9S §011 °J6^0j 4> Sl^CH , ^ §££J ^^IIS ^^Q. 

^bl^i(38)^ £1^^ a EH£(32), Ss^(34), &§S(36) SB0]| ^^H §^£Jffl, ^^^ei S«t SB 

(sputtering EE^ evaporat ion)OI At§9Ch S ^'A|0j|£J ^dlSj(38)B 3e#(38a)Hf ^?£ie(38b)^^ ^^^| D§95 

s ic^a. nau. s^oii ih^Ai^ 3M(cr)nf ^Pdi(cu) oisi^j ^^e, oii^Dj my(Ni). aatedi). 

(w). ams(v). »as(Pd). «¥di&(ai). 3(au) s^oiu n erses ^bi^(38)^^ Afgs 4- 21201, oife 

S ^SOI ^6f^ ^0^ Oil AH S^£| XI^M ^OiMI X^Stl Af^OID. ^ ^A|0j|0HIAH 3Me(38a)^ g^gif 

m& sxissi afffl ^ 0.1^21 ¥^1^ issa. ^ch ^im^^ai ^ch mss^j =?z\mmb)^ ^ 

0.4-0. 5/^2J ^ M 01 01. £B0il £A|£JXI SfS^XIB BMe(38a)^ ^?d|g(38b) AhOl CHI ^MD\ ^ 0.1-0.2^2! BM/^ai 
e»S (phased chromiun/copper layer)0| §^@Cf. Sb|^j(38)^ #CH S Hi £3tt dH £g S^M Ailgo^ ^ITSE 

^CH ^H(40)M £36^1 ^1 ohCN BXH EH0(42)M iS&Cf. ^SQ| nH§j(42)^ S^^B A^ S§ 

(photol ithographyje mmO\ iSi ^ SID. nH0(42)2| CH^ k 60/mOIO), EH&K42) A^OI^ i^g 

£lfe ^dlS(38)2J so o k 120-130/^01 Of. ^ (42) A^OI^ ^bl^j(38) ^¥011 £S£ib #CH ^°(40)°l ^01 

^ 2* 70-100/^01 a. 

^LH SH(40)£| £301 SUB, £ 2b Oil £AI9 dh2J- ^01 DH^S XII >l §1 ^ ^bl^(38)S ^^ V 6PI 2011 ^xH£l 

g§i a««Q. ^xHdl ^CH ^H(40)2| §§ S£SCf ftja htfl flSBQ. ^CH°j gSSSCf 

g°(40)0l! ^8^1 MS Oil. SH(40)^ SSEI^U H ^EH^^ bUHXI SJizrCJ. HfEIAI, eSH^I^OIIAH^ SOI #LH 



4 



aoiu ttm^m aasKM g§s ^cH2j g eh lh §j m yxn h as:?* &°-oj, om eom a asm m 

^CH §§gg ^CH ^H(40)M ^golfe y(Pb)Hf ^^(Sn)2J til CHI Ufa ^xH£l S£ SE» ^CH ££dl 

oil wz\ »aao. oiib moi, h/3?*J2| gstn^i- 95/521 ggsoi °* 32o°coih^ ^xhei ^ k 3oo"c^f 3 

^612, 37/63°> 3^ ggSOl ° fc 183°COI°^ g xHdl £££r 2{ 170°C^ ^SolD. #CH til Oil (H^ gg§2J gsf 
M £ 321 B^HOil UBLHaQ. »B , ^xHdl AlZJg s* 30SOi! AH 1AIZ1 §£3* 2»98HM. ^£ S^^l Oi! AH ^ xH 2-1 M 
2 HS2SMI ^bl^(38)Hf £H(40)2j »XieCh 

£PI2f ^01 ^ XH at H[§I JHxIS , ^CH ^H(40)2I 8HIB2I ^ dig (38b) AF 01 CHI ^dl-^^j (Cu-Sn)2j g^z* asss 
(44; intermetal I ic compound layer)OI gSBa. 01 §^2! »«B§(44)g mC-\ SH(40) Ui2| £^01 SUIS2I 

^dl#(38b)0il *£h»0l ^Bl^ &¥Oil S«£lfe: BOICL g^Z! »BSS(44)§ ??d|gy(38)S Gil MSSfe 

sts^oii fl^i xhi >i a xi xiuot. mc-\ sh(40)si sismd ata wpii aaao. taa/d. #ch sh(40) cu 

ai g^y a&gg(44)s ^ Df^BS A\mmo\ ??dis(38)g ^sjb, oien^oii a^it ^digy eicn^g sxi 

^ 4* SICK 

3^2! 2t&£S(44)S 0^31 5m Sdl&'(38)S £ 2cCHI £A|210i HC[. £A|3 tih2f 901. ^dl£J 

eicHsoi tt«»a£*E shuo) o\m^mx\ a»s oixixit ata. nam, §*?2t »»s«(44)si bjim ^is^oi 

21CH3j2j BD\m MO\mt: S£ }|fe5[Cf. OIIS M01 g *JAI0I|2| §?, g^2J- sf&g§(44)§ SH(40) tt2S Sf 1/^ 
°}m CH B>il §£!8f01, ^d|2i 6^2] (38a) Oil gJ^oKH^E £H(40)MDf tiH^Oil ^3I£^ »Ch 

SdlH(38)S S^B! s^l *!^B0II 2jm0j XOSQ. ^EIS(38b)2| 3^ M§3^ Ojl^CH 

^^oj ^i^goHOICN , BMe(38a)0ilhr S 88^01, Bl/^EI ^ gj" ^ Oil S&j» 3K*»4*^4* Sl^g^OI A^g^ 

a. 2j^is^oi, s^ei £fu-e#(44)g 0121 ^^i^oii ^ ygsm wrnow ^di^j df^b^ah suf^^ 

^H(40)2J sie ^^^^ £ 2d0ii SEAISJCH SIQ . 

01^ ^gtl- tt{2\ ^01, ^dl^(38) SOil g§I goFOI S^ZI SI^MS(44)M m&o\H, 0\M OF^B^ 6F 

01 ^dl^(38)e ^^6^1 [EH g Oil , ^dl^j (38)111 jgCH SH(40). ^dlS(38)Hf ^^S(36) AfO|2j g^^^g ^□gh s> 
^ °[QQi , oh CH ^ CHI [The S&g 5l4iH6h01 gM(40)2J S £1 , S^l^i ^Sj^M t^AlfJ ^ SAP. 

^2 , m mgoj ^A| Oil Oil If^S , ^d|2J son #CH gn S «xHd!6fe 5§8 ^CH2| §§§MD ^Zi ^ 

S g^OilAH SSBO. £ 4a LHXI 4dOII B »32| ^^Wi ^AlOjJOii d}S ^CH aaoi £AI£JCH HO. 

£ 4aM a JEl S(50)2i ^^SOil^ gj HHH(52)2f ^2S(54)0| g^SCK ^£S(54)E = AH S^H ^A| 

OjlOilAH ^gel S§°41 2|§§i Zf^SMI UEft« 20IP. S IIHH(52)2f ^2 #(54) ?iOil^ ^d|^(56)0l S^SCK 
^dl^(56)^ ^«^o^ a#ip5M PHI XI °h £ e CHI AH ^ ^ ^H2| |2£ EA|6F^CK ^bl ^ (56) ^lOilb 
(58)01 S^£JI2, ^g^l EH&!(58)M Eot® in#& ^d|gj(56) ?iOil #CH SH(60)PF g^SCK 

oioiAH, nue(58m xwmn ^xnai s§§ ss^ck 01 cm 21 ^xHdi ^^Wi ^ai 01121- g£i ^ch 

(60)2j §§ bse sci- ^?ii ^§aa. m&M. %r(60)j\ mmm\ Ai^aja/d. £ 4b0ii £ais aoi &.^fii 

2S1 S^6MI ECf. 01 CLH, %R(60)Jl 21 £6^1 S^U|£|^ ^ XI 6^12 g^M ^ XI 8^1 ^1 6hCM , B ^A| 

Oj| Oil AH ^ ^^S(54)2J ^OIM ggg[Q. ^^#(54)01 ^>il g^£|P| ttH^Oil, S HHH(52)2I 1SS(54) 

2J 521 CD£|- ISS ^b|^(56)2J &XU= OH^ ^HXI^I SCf. 

SB. B ^ A| Oil Oil AH a»B| HHid(58)M Xil>i6FIl ^xHdl g§§ S!«8^l SOil ^d|^(56) ^¥Oil ^SfQ|(62)0l 
21£^ £Ch OIIS MO] ^dlS ^¥§01 ^P£I9J 01 ^§f^(62)B I^5j£i g&@CL ^51^(62)^ SH(60) 

afoi2| e^i^ei b^i axis omdK y^?g shi s^o^qis see sci. 
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01^ U\9} 301. ^dl£!(56)°J &X\m BJ\\ ^CH £jH(60) b>gm2) Rb|gy(56) 6^011 tf»Bf(62)S 

6hCN , ^CH §I§MD ££011 AH gxH£|g HSIB2SMI, SblS(56)3f ^CH SH(60)2J S^B^iS SfCHAIlJ 4- £1 

Q. ^H(60)2J ggOl ^xHdlOll SI »0I ^122 UHNB/d. B5(60)2I- Sdl » (56)3»2| S^B^IS SH(60P> 

IIH@(58) LJiOij g^i dHMCJ S^KQ. W&M, SH(60)M D^HS 6f 01 $?b|g](56)S EEN «bl 

^(56) BCH^OI Bf4y8*Gia£. 2 CH 5± Oil Sj6F0j ? u^£Jc 3^?B3£ S&0I ^sISfBAH g^ff S^B^jU g4HE| 

31 EW^OII, BCH^OII dfE ggf 4= ai^ii Ste 320IQ. £ 4c Oil ^bl£!(56) *|2>0II 2|6h0j BCH^OI ttggt 

E 4d0il £I8S*?S ^x=i Hg@ #CH (60)21 sJS EA|£101 9XQ . 



01 & ^S§[ 301, S i h §8 ^Hl^^l #CH S5, SblgjUf A 3*B*ig SCHff s}£8hOJ BCH5101I 

mm S§1 fi^SoHI , 2313 <M^j^e »4fA|9lte 01 SOI sack 

OUB-j , g ttS°| *i^JRH ^AlOlIb ^CH 2H21 §§§Sa i£g 3 xH £1 S§I H«6PI W^Q\\ , §§9 

oi gn^2? saime.i^ si axiapi we #ch hoiu tf»si §01 ussjecn oi2f §§i sasKn 

X1l>i6f^ § £ SI C} . 

» SAilAH2f EBOIIlrr B BJS2I ¥ 3HXI 41 Al Oil Oil CH6F01 WAienaSCM, HI* *S gOIMOl A^gSSlEU, 0 | 

^ Ef XI g »82| 316 LH§§ £311 gSSHQ = 0I6HM §31 91 » 8(6*2(2! °l 01 Oil AH A^gB 5101X1, S SttS2| g 

?ia &§6m» sag onm. opioii jhais *jaioii soiie s ^ssi 31^3 Ah&oii utas s □§ s^oiimoi 

*JA| D\±5o\C\zz 58 S ^ h S0| 3|*«0K)II/H g#2| XI 3>h5J XhCHI 3HI 2010. 

^28^XfB , ^AlOIIOilAH^ U/^*{2| ggfbi:?* 95/5 E}= 37/63°] ^CH g5I 011^ SH2U, S OI£f 38 ^CH 

igbioii §[§£ixi arta. nam. ^aioiioiiah^ sshs^oii sja^oi ^ch shi issf^ oil s ^S6}^2U, m uhxi 

(ball placement), ^&!^ SB! S (stenci I printing)3l ^01 ^SI AFgoFOI ^CH SHI §St ^£ SACK 

5Esh, ^AlOilOilAHxHg S HHE ^4 CHI SH^ 8^£JXI XH bH ^ S^ii e^fOI S HHH2F ^x|01l *£ILD\ 

m^m ^£ aiQDi, oi spoilt b iS8 ji^biq. s^§§ oiea^ ^i^s ( oilmen b e^eiHj m 

dj^^i X-1I1998-35175S S! Xi 1 1999-4 1724s S Oil XUiiai }HA|£jCH 9iQ . 



(57) &?2I gfff 

s^s 1. BEai a 6T¥aoii a hue 91 oh ^ h ^ch shs s^a^ a a 011 &ouh, 

(a) ^31 ^Ex-ii a ^¥^1 a hhe oil ^hisi §^a^ ; 

(b) ^blS ^4 CHI ^SSi IS6^ B3||2f; 

(c) ^01 m&m mmo\ Sbi^j ?ioii ^ch s°i ^^a^ B^m; 

(d) 6*31 aaot IIHSM XHI>lohfe B3|ia: 

(e) ^31 ^CH £H£J §§gaa SE01IAH ^>0| #CH S°0ll ^»« ^31 #CH ^31 ^bl^! A^OISI 7\\ 

(f) ^31 Sfi^MSM 0^3§ 5K» «3I ^bl^jM ^2|6lb B3I; SJ 
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(g) ^Oi o5I £ISS^6*te BJI; 
M S»8*te ^CH ^H2J m& as. 

2. Xil 1 SOU SiOWH, BJESI & S¥£Ollb ^2SO| ISSOi a HHHM icSA|3i:Q. &3| (a) 

Sbi^2j ss eat i^enf feoi a iihe ¥ioii sbia'e usm^ bjib ssstfe is2? 6*t #ch a 
h°i §s a s . 

S^S 3. M 2 S01I SiCHAH , S3I i^§8 SSS*» SB 8KB , St^g ^sl^i £iir 5!»e*2S g 

S£J2, £>0| 2[§§8 MdlOIOIH(polyimide), 2J£ AfOI M^¥&! (benzocyclobutene; BCB) , Mdl£!^A^ 
(polybenzoxazole; PBO). §y Oil^AI (epoxy) §011 AH GHi= 6m 2| 5Bfl| i§ (pol ymer )S ISSb 

Site ^CH g52| §S 

S?B 4, HI 1 SOll aiOi/d, (a) ^bl^SJ IS E^lte (a-1) £D\ y£HI S £ EHH flOII XII 

1 S^il ISeFte 9313. (a-2) SJI Xil 1 S^rS ?I0II XII 2 S^ii ISSffe Etfl> S^5fb 5^ ^S££ 8lte 
^£i IS «^ . 

S^PB 5. XII 4 S01I SIOI/H. 6PI Xil 1 3^83 S3I XII 2 ^^t^ 2f2f 3«(Cr). ?£l(Cu). UHI(Ni). ElEJfe 
(Tl), B±H(W). Um§(V), »ag(Pd). Bt*0lk(AI). 3(Au) ^ 3 Bi S CHI AH CH i= 8H4£| g^ffl m 

§2^ 6^ #ch a°si §s as. 

a?et 6. a 1 son aoi/H. (a) suigyei is eaite (a-D s?i a «?aa 6Pi a hhe aoii a 

i§§ l^offe (a-2) S?l 3i§ flOII =F £iee IS6fb Etfl> 5^6[b ^§£^ 5^ ^ a S h°I 

ss as. 

8?B 7. Xil 6 SOll SUOi/d . S^l (e) S^ZJ 9« BMte ^CH &D\ MO\2] ^l ^ CHI 

^ai-^oj mmmmm isaib e^iei 5±m ^§2? atte ^c-i ss^i us as. 

8?B 8. Xil 1 SOII &OUH, (c) 8CH IS B*lte S?l B»o| HH S 86KH S3I ^b|£J 

Oil ^Hfi £i6ffe aSS SBShte 21 ^S^^ 8lte ^CH SH°I IS »H . 

S^B 9. Xil 1 SOll SlOiAH, S3I 8CH gno| §g§° qj 320 o C0|H, S2I (e) B3I2J 3^Z! Mi§2 300 

•coiiah asstb saa g§i eafoi issib 5§ ^s^s a^ ^ch shsi is as. 

s^e 10. xii 1 mow ?xo\M. s^i #ch sh^j §§§b ^ i83°com, s^i (e) b^iisi s^zt mmmm^ ^ 170 
•coiiah esitsm^ ^xnai §§i sskm issib 21 ^S2^ a^ #ch ansi is as. 

S^P» 11. Xil 1 S01I aiOIAH, S^l (e) B 311 2| Si^ggS S^l ^CH SH2J ^S£Cf SS£lb 5!i 

8^ SHHJ IS aS. 
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